Abstract. This paper dealt with the technique for determining the reliability of a compressor using pressure pulsation and vibration signals of the refrigerant compressor for a domestic refrigerator. Experiments were conducted according to the failure level and type of failure of the compressor. Experiments on the failure level of the compressor proceeded according to the degree of damage of the port of the valve. Experiments on the type of compressor failure were made according to the refrigerant leakage position. The pulsation of the refrigerant was measured in the suction and discharge valve of the compressor, and the vibration signal was measured on the surface of the compressor. Fisher's linear discriminant method was used to select the health index for reliability discrimination. The pressure pulsating signal of the suction valve was effective in most cases in the reliability discrimination of the domestic refrigerator compressor. The compressor surface acceleration was effective in some cases, and the pressure pulsating signal of the discharge valve was not effective in most cases.
Introduction
Many studies have been made on the fault diagnosis of compressors. Yang et al (2005) identified compressor failure using ANN(artificial neural networks) and SVM(supported vector machine) [1] . AlThobiani et al (2014) uses TKEO(Teager-Kaiser energy operator) and DBN(deep belief networks) to determine the compressor failure [2] . Ledesma et al (2015) determined the failure while controlling the speed of the compressor [3] . This study also uses ANN. Wang et al (2015) proposed a method for diagnosing the failure of a compressor valve by applying a combination of compressor experiment and computation [4] . Pichler et al (2016) proposed a method to detect the failure of a compressor valve by controlling the load applied to the compressor [5] . In this paper, we will comprehensively examine the fault detection with the pressure pulsation of the compressor valve and the acceleration of the compressor surface for the fault level and fault type. The compressor used in the experiment was a compact compressor for refrigerators using refrigerant. The failure level was selected as the magnitude of the breakage of the compressor valve port. The failure of the compressor according to the leakage position of the refrigerant was selected as the failure type. The health index to identify faults was selected in the time and frequency domains, respectively. The objective function for selecting the health index was Fisher's linear discriminant method. 
Fault type
The types of faults were mainly classified as failure point, that is, discharge pipe, suction pipe, and suction valve(poor side clearance assembly).
Measured signal information
Generally, a data signal used for fault diagnosis of a refrigerator compressor in an industrial field is a pressure pulsation signal of a refrigerant measured at an inlet and an outlet of a compressor refrigerant.
The pressure pulsation signal of the refrigerant has the advantage of being able to detect the fault level intuitively without additional signal processing, but it has a disadvantage that it is difficult and timeconsuming to embed the sensor in the piping in order to acquire the signal. On the other hand, the surface acceleration signal of the compressor tends to require additional signal processing, but the advantage is that the signal can be acquired relatively easily without additional work. In this study, the acceleration sensor is attached to the outer surface of the compressor to obtain the vibration signal of the compressor and compare it with the pressure pulse signal of the refrigerant.
Reliability Evaluation
The signals obtained from the experiment pass through the filter and have a statistical representative value for each factor. And the factors 1 st to 2 nd that maximize the FDR are selected. The optimal reliability evaluation technique is then determined through linearization.
Fisher's linear discriminant ratio
Fisher's linear discriminant ratio(FDR) is a useful discriminator that can simply classify each of the clusters with their variance and mean. The generalized FDR can be expressed as equation (1) [6] .
Where σ is the standard deviation and μ is the mean. M is the number of clusters. The smaller the dispersion in the cluster and the greater the distance between the clusters, the larger the value of FDR. This indicates that the larger the FDR, the better the classification of clusters.
Health index candidates
The procedure for selecting a suitable health index to perform a fault diagnosis analysis is divided into a signal processing section and a factor selection section. In this study, a total of 120 health index candidates were selected.
The information for each filter is shown in the table 2. 
